
the district must bring samples of milk for chemical
and bacteriologic examinations. To the officer in charge
of the laboratory they must furnish reports on score
cards of all the dairies within their jurisdiction. These
reports must be furnished in quadruplicate, one to be
left with the dairyman, one to be mailed to the retailer,
one for filing at the substation, and one to be filed at
the central office.

When such a laboratory is established, the inspectors
must be given to understand that they are not alto-
gether a police force, though having certain police pow-'
ers. While their duty is that of protecting the milk
supply of the city, they can best serve the interests of
the city by teaching cleanliness in the production and
handling of milk, the necessity for and rigid enforce-
ment of an annual tuberculin test, for reporting and
demanding the isolating of cases of infectious disease in
the family of the dairyman and among his cattle, and
also to guard against the introduction into the herd of
animals untested by the tuberculin test. To every milk
producer they must furnish illustrated booklets, where
in the simplest language all the essentials of milk pro-
duction and handling must he clearly set forth.

Near every small city, and in connection with the
substations of every large city, there should ultimately
be provision for a small experimental farm cultivated
fin the most intensive plan. At such a farm all the
operations of dairy farming should be carried out for
the benefit of the dairyman. These should include the
preparation of the soil, drainage, tillage, preparation
and selection of seed, planting, cultivation, harvesting,
storing of grasses and grains, silos and silage, housing
and care of cattle, milking, care of utensils, storage and
shipment of milk, etc., all carried out on' a small scale
after the latest and most approved methods. This work
ought to be done on a small old place, a somewhat run-

.

down place being good for the beginning experiment,
so that the farmer might actually see or learn by the
records how the drainage and fertility of land had been
increased. On such an old place, partly rebuilt, the
farmer might learn how he could readapt his own prem-
ises to the needs of modern dairying if the state would
but point the way.

If the municipality desires to exhibit a fine plant, let
it establish such a plant in one of the city parks. Dr.
Joseph Eoby, of the Eochester Health Bureau, has sug-
gested in a former paper that such a dairy plant might
be established in connection with the park system of a

city. In such a plant not only all advanced dairy opera-
tions might be carried out, but a day nursery with
trained nurses in attendance could be established for
babies, who on visiting the parks might be able to secure
clean milk at cost, and where the mothers or nurses

might see all the operations of advanced dairying, and
so learn to demand cleaner milk for house delivery.
We believe, however, that the plant in the country on a

small farm, with old buildings that may be adapted by
a small expenditure of money to the work of milk pro-
duction, is most important. An expensive plant with
new buildings would not appeal to the great army of
small producers, and at present the small producer is
the man on whom the city must depend for its milk
supply. The problem for us is to show the small pro-
ducer, the large producer and the dairyman, as well,
how to produce clean milk at a profit without an expen-
sive plant.

If the state will only establish an experimental dairy,
a fund might be furnished through private philanthropy

to assist a few dairymen in starting the work of pro-
ducing clean milk. Not only men, but women, es-
pecially trained nurses with a desire for country life,
might find here an occupation for which their work
and training in the hospitals would help to fit them.
This plan is, of course, largely tentative, but it is so

important to the infant, the parent and to the state
that the old unscientific way of producing market milk-
must give place to the newer and more scientific way
of doing the work. Men endow chairs in universi-
ties, build and equip libraries, endow expeditions for
astronomical, geological and geographical researches
into remote regions and do many other things for
the benefit of their fellows that involve the expendi-
ture of thousands, even millions, of dollars. All this ex-

penditure of vast sums of money is for teaching or for
research. A few thousand dollars spent in aiding the
establishment of demonstration dairies in public parks
and on the outskirts of cities would do more for people
than libraries or north pole research. It would help the
work of the agricultural experiment station, help the
farmer and the dairyman, and. with the assistance of
the work of municipal milk stations, help to furnish
clean milk for the babies that are to become the citizens •

of the future.

THE METHODS OF DEALING WITH THE MILK
SUPPLY OF NEW YORK CITY.

THOMAS DARLINGTON, M.D.
Commissioner of Health.

NEW YORK CITY.

Among the questions dealt with by sanitary authori-
ties there is no other of greater importance than the one

concerning the production and distribution of a supply
of pure, clean milk. Many of the features of the vast
question of food adulteration are being met by our na-
tional government in its regulation of interstate com-
merce. Of necessity, however, these laws can control
the transportation only of the less perishable articles of
food, and the responsibility of the milk supply of a com-

munity must be left almost entirely to the local authori-
ties. From the time when each family kept its own
cow or depended for its supply of milk on a local farmer,
to the present situation, when the big cities depend on
a supply drawn from thousands of dairies scattered
over wide areas, is a far cry.

This change has come about so insiduously and cities
have grown with such astonishing rapidity that it is
only recently that the public has awakened to the im-
portance of this vital problem.

It is not my intention to discuss the question of the
comparative merits of raw or pasteurized milk, but to
present to you a brief outline of the methods used in
New York City by its Board of Health in safeguarding
the milk consumed in the city.

The milk used in New York comes from between
30,000 and 40,000 dairies or farms in an area covering
some portion of six states—New York, New Jersey,
Pennsylvania, Massachusetts, Connecticut and Vermont.
The milk is collected at the shipping points or cream-

eries, about 600 in number, and thence transported di-
rectly to the city. The longest distance from which it
is transported is about 400 miles, while the shortest haul
from a creamery is about forty miles. All of the milk
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is at least twenty-four hours old when it reaches the
consumer and the greater part is from thirty-six to
forty-eight hours old.

It is recognized that there are two factors which, in-
fluence and control very materially the keeping quali-
ties of milk. The first is absolute cleanliness from the
moment the milk is drawn from a healthy cow until
such time as it is delivered into the hands of the con-

sumer, and the second is the temperature at which the
milk is kept during this period. If these conditions

.

can be controlled and maintained it is perfectly possible
to assure a perfect milk supply.

It has been the endeavor of the department of health
to maintain these conditions as regards the milk supply
of New York City, first, by systematic and constant in-
spection, and second, by preventing the sale of any milk
which may be found to be unwholesome or adulterated.

In order to accomplish this purpose the inspection of
the milk supply is necessarily divided into seven steps:
First, the farm or dairy where the milk is produced;
second, the transportation from the dairy to the cream-

ery; third, the creamery; fourth, transportation from
the creamery to the city; fifth, transportation from the
railroad station to the retail store; sixth, the retail
store, and seventh, the household in which the milk is
kept prior to its use.

It is, of course, understood that the department of
health has no authority outside of the geographical lim-
its of the city, but the sanitary code provides that "No
milk shall be received, held, kept, offered for sale or
delivered in the City of New York without a permit
from the Board of Health," and the board can with-
hold or rescind this permit if insanitary conditions exist
at the dairy or creamery where the milk is produced or

handled.
It is also provided by the sanitary code that "No milk

which is watered, adulterated, reduced or changed in any
respect by the addition, of water or other substance, or

bv the removal of cream, shall be brought into the Citv
of New York or held, kept, sold or offered for sale at
any place in said city." The term "adulterated milk"
as used in this section of the code means:

First.—Milk containing more than 88 per cent, of water or

fluids.
Second.—Milk containing less than 12 per cent, of milk

solids.
Third.—Milk containing less than 3 per cent, of fats.
Fourth.—Milk drawn from animals within fifteen days be-

fore or five days after parturition.
Fifth.—Milk drawn from animals fed on distillery waste, or

any substance in a state of fermentation or putrefaction, or

on any unwholesome food.
Sixth.—Milk drawn from cows kept in a crowded or un-

healthy condition.
Seventh.—Milk from which any part of the cream has been

removed.
Eighth.—Milk which has been diluted with water or any

other fluid, or to which has been added, or into which has been
introduced any foreign substance whatever.

Ninth.—Milk the temperature of which is higher than 50 F.

At the present time New York City employs thirty
milk inspectors. Fifteen are assigned to duty within
the city and fifteen to the inspection of the dairies and
creameries.

The area from which milk is supplied is divided
into districts, and the men who are assigned to country
work live in their districts and devote all of their time
to the department's work, reporting once each month
at the office of the department of health in New York

City for any instructions which it may be deemed neces-

sary to issue to them.
This country inspection is conducted in a systematic

manner, the men going from creamery to creamery, re-

maining at each one until all of the farms supplying
that particular place have been investigated and re-

ported on. These reports are mailed to the department,
where letters to the operators of the farms are pre-
pared, embracing all of the necessary recommendations
to make the farms sanitary and to safeguard the pro-
duction of milk at that particular place. These letters
of instruction are forwarded to the creamery operator
for distribution among his dairymen.

In addition to the letter of instruction the department
 sends to each creamery operator and dairyman rules and

regulations to be observed in the care of cows and
handling of milk. These rules are printed on a large
sheet of linen and are to be posted in each barn or cream-

ery building.
During 1906 14,085 inspections were made outside

of the city. The creameries have all been inspected,
many of them several times. The dairies are being rap-
idly covered.

In making these inspections certain fundamental con-
ditions are always inquired into, namely, that an

ample and uncontaminated water supply be furnished
to the creamery; that an ample and satisfactory method
of disposing of the drainage from the creamery be in-
stalled: that all milk while being handled for bottling
or canning and while being stored in the creamery be
kept at such a temperature as to prevent the undue
growth of bacteria, and that the milk be protected from
the liability of contamination by flying particles of dust
and dirt.

At the dairies the main points inquired into are clean-
liness of barns and cows, proper drainage, sanitation of
the barns and yards, disposal of refuse, health of cows,
conditions of milking and transportation of milk to
the creameries, care of utensils, health of members of
the dairymen's families and condition of water supply.
All of this information is tabulated on cards and mailed
to the office in New York.

During the early part of this work many extremely
insanitary conditions were found. The situation in
many instances was beyond hope of correction. A num-
ber of dairies were closed, as the improvements and al-
terations recommended amounted practically to entirely
rebuilding and reestablishing the dairy. No amount
of pasteurization could ever make milk produced in such
surroundings fit for human consumption. In fact, pas-
teurization can not atone for filth. Preventive measures
are better than corrective ones, and whatever opinion
may be held as to the relative necessity of pasteurization,
the essential feature of a pure milk supply is that the
milk be produced under clean conditions and that it be
kept clean.

The fact that the farmers are without a market for
their milk unless they comply with the rules of the de-
partment has been a potent influence in causing them
to comply with our orders. The creameries are practi-
cally all conforming to our regulations and the dairies
and farms are being rapidly put into a sanitary condi-
tion.

The next step in guarding the milk is the securing of"
proper conditions on the railroads for its care in transit
from the creameries to the city. Conferences have been
held with the officials of the railroads directly concerned
in this transportation. In practically every instance
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these gentlemen have met the suggestions of the depart-
ment most cordially. Large and well-planned refrig-
erator cars have been added to the service. All of the
railroads are erecting or have erected icehouses of great
capacity in order that they may supply their shippers
with a sufficient quantity of ice to carry them through
the warm and critical months of the year. As a result
milk is now transported under excellent conditions and
the required maximum temperature of 50 F. is almost
universally maintained. As it is a well-known fact that
in milk kept at or below this temperature bacteria mul-
tiply slowly, if at all. particular stress is laid on this
point. At the depots or receiving stations in the city
inspectors are at hand to watch the milk as it arrives.
J f there is any question as to the proper icing of the
cans a thermometer is used and all milk found to be
above 50 degrees F. is promptly condemned and de-
stroyed.

In Xew York City there are 14,107 dealers holding
permits for the sale of milk. When an application for
a permit is made a copy of rules and regulations is
handed to the applicant and he is instructed that unless
the conditions under which he proposes to sell milk
con form to these regulations his permit to sell milk will
be denied. After the application has been received an

inspection is made of the premises by an inspector of
the department. If the premises and conditions are
found to be suitable the permit is granted.

The ciiy is divided into districts, each in charge of
an inspector. The latter makes frequent reinspections
of all places where milk is sold and he is held re-

sponsible for the conditions in his district. At each in-
spection sanitary conditions are noted, the milk is in-
spected and tested for temperature and possible adulter-
ation. In case the latter is suspecte'd samples are taken
ami sent to the laboratories of the department for anal-
ysis. Doubtful specimens are subjected to bacterial
count. If the milk is above the proper temperature it
is promptly confiscated. Tf it proves to be adulterated
a warrant is obtained for the arrest of the dealer. The
usual procedure in such cases is for the magistrate to
hold the defendant for trial in the court of special ses-
sions. Conviction usually results in a fine, and at the
second offense the deparment reyokeg the dealer's per-
mit.

During 1906 130.871 inspections and reinspections
were made in the city, 138,505 specimens of milk were
examined, 41,395 quarts of milk were destroyed, 678
arrests were made and fines were imposed amounting to
$13,045. In this connection it is interesting to note
that during 1905 $16,435 was collected from fines. As
the inspections are equally rigorous, and the judgments
even more severe than formerly, it shows a marked im-
provement in the character of the milk sold.

The question of the control of the milk supply after
'

it reaches the consumer and before it is used is the
most intricate one with which we have to deal. The
proper care of milk in the household can only be con-
summated by properly educating the public as to its
importance.

As a large proportion of the diarrheal diseases of
in fancy are due to the ingestion of impure milk the
matter must be dealt with by the health authorities.
This' evil is at its height during the summer months,
and for many years the department of health of New
York City has endeavored to cope with it by means of
its "summer corps." The physicians and nurses con-

stituting this corps canvass the tenement district and

by means of oral and written instructions demonstrate
to the mothers the necessity of the proper care and prep-
aration of milk for the baby. Pasteurization is urged,
tickets for ice from the Herald free ice stations are is-
sued, and every effort is made to see that the people
are educated as to the prime importance of this subject.

The milk supply of New York City at the present
time is better than it has ever been. It is constantly
improving and the solution of the whole problem is
simply one of expansion. Following out the present sys-
tem, our need is for more inspectors, so that the inspec-
tions of the farms, creameries and stores can be made
more frequently. It is perfectly possible to insure a

perfectly pure milk supply to any city i f systematic in-
spection is maintained and the dictum of "clean up and
keep clean" is enforced.

Early in this year an important addition was made
to the sanitary code of the Board of Health. It pro-
vides :

It shall be the duty of all persons having in their pos-
session bottles, cans or other receptacles containing milk or
cream, which are used in the transportation and delivery of
milk or cream, to clean or cause them to be cleaned im-
mediately on emptying: and no person shall use or cause or
allow to be used any such receptacle for any purpose whatso-
ever other than the holding of milk or cream, or receive or

have in his possession any such receptacle so used or which
is unclean, or in which milk or cream has been allowed to
stand until offensive.

This section is simply in line with our constant efforts
toward ultimate perfection.

As a special branch of the work the investigation of
the milk supply in all instances of typhoid fever should
be mentioned. In each case the attending physician is
supplied with a card requesting information as to the
disease and all possible sources of infection. The name
of the dealer supplying milk to the family is obtained.
The dealer is visited by an inspector from the depart-
ment and a rigid investigation concerning the milk is
carried on. the milk being traced back through the
creamery to the dairy and all possible avenues of infec-
tion carefully traced.

In order to obtain a consensus of opinion as to ways
of bettering our methods of milk inspection the mayor
of New York, the Hon. George B. McClellan, early this
spring appointed an advisory milk commission composed
of the following eminent physicians: Drs. L. Emmett
Holt. A. Jacobi, Joseph D. Bryant, T. Mitchell Prudden
and Kowland D. Freeman. This commission reported
to the mayor on May 22 of this year, and I will briefly
state some of their findings and conclusions.

The report states that the scope of investigation cov-
ered every stage through which the milk sold in this
city passed from the cow to the consumer; that milk
obtained from a healthy cow, in a proper manner, is
always wholesome, and never a source of danger if it
is kept cool and uncontaminated and consumed within a
limited time, but at the same time is a substance in
which germs multiply rapidly under conditions favor-
able for their growth; that these contaminations arise
from dirty surroundings, from milking a sick or dirty
cow, from milking with dirty or wet hands, by the use
of dirty utensils or contact with impure water or by
keeping milk at a warm temperature favorable to the
propagation of germs.

In regard to tuberculosis, the report states:
The risk of transmitting tuberculosis through milk from

cows to man is very slight unless the disease in the cow is in
an advanced form, or is present in the udder. Even this slight
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risk is considerably lessened when such milk is mixed, as it
generally is, with that of healthy cows before it is sold. We
believe that this danger has been greatly overestimated in the
public mind and that it can best l>e met by systematic in-
spection and condemnation of cows revealing tuberculosis on

physical examination.
To secuie a good milk supply it is of the first importance to

educate the farmers regarding the measures which alone make
this result possible, and afterwards to see that the rules re-

lating thereto are carried out. Since for the most part the
contaminating agents which render milk dangerous are in-
troduced at the tarms, the production of good milk demands
that the farmers be educated to as to secure this result, and
also that proper surveillance be exercised.

To have efficient inspection of the milk business of New
York City at least 100 inspectors for the country districts
from which the supply is drawn, in addition to the fifteen
now available, should be employed.

The work of the corps of inspectors should be two-fold:
first, to point out to the producers of milk the conditions
under which safe milk can be furnished: and, second, to de-
termine that these conditions are secured before the milk is

permitted to be sold in this city. These inspectors should

possess such kind of education and experience as will qualify
them to work intelligently. They should be familiar with
farming by experience, and in their selection, preference
should be given to men educated at good agricultural schools.
They should be honest and possessed of good judgment and
discretion. A certain proportion of them should be veteri-
narians, and a certain proportion physicians, so that both the
diseases of the cattle and those of persons concerned in the
production of milk can be promptly and effectively recognized
and isolated.

Various recommendations are made as to labeling of
bottles and cans with the name of the farm or creamery
from which the milk was shipped, and concerning the
control of the sale of milk at retail stores.

The report also states:
Notwithstanding, alter all safeguards that may be imposed

by education or otherwise, there will be cases in which unsafe
milk will be proouced or offered for sale, and all such milk
must be judged on its merits. The commission, therefore,
recommends that the Board of Health should, according to cir-
cumstances, require efficient sterilization or pasteurization of
all milk which it finds unsafe for consumption as raw milk.
on account of a suspicion of the presence of tuberculosis or

other disease in the cows or insanitary conditions at the dairy,
or a persistent high bacterial content. But in every instance
milk so heated should be rapidly cooled to at least 40 F., and
be put, after sterilization or pasteurization, into sterilized
containers under aseptic precautions.

BOSTON'S CAMPAIGN FOR CLEAN MILK.
JAMES O. JORDAN, Ph.G.

BOSTON.

After a persistent and successful contest against adul-
terated skimmed and preserved milk, covering a period
of over twenty years, the city of Boston, in 1904,
through its Board of Health, laid the foundation for
further improvement by inaugurating a campaign hav-
ing for its ultimate aim the application of cleanly con-

ditions and refrigeration of its milk supply. An ac-
count of this movement, as well as that of its influence
on the inception of new methods governing the produc-
tion and traffic in milk, is the province of this paper.

The initiatory step was the adoption of a standard
limiting the number of bacteria in milk to 500,000 per
cubic centimeter, and prohibiting the sale of milk hav-
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ing a temperature higher than 50 F. Other regula-
tions looking to a betterment of the milk supply were

adopted at the same time, and these, together with such
changes as seemed advisable from observation and prog-
ress, are now in operation.

A summary of a portion of the other regulations fol-
low: Milk is required to be the product of healthy ani-
mals and to be strained and cooled in clean rooms sep-
arate from those in which animals are kept. All uten-
sils used in its production and sale are to be properly
washed and sterilized. Prompt notification of the oc-

currence of contagious diseases in those engaged in the
sale or distribution of milk or in their immediate asso-

ciates must be made to the board. Milk on sale in shops
is not allowed to remain uncovered outside the cooler,
box or refrigerator in which it is kept and sold, and the
use of separate and properly drained ice chests or cool-
ers for milk is recommended and encouraged; and the
sale of milk in a room used wholly or in part for domes-
tic purposes is prohibited.

The adoption of a bacteriologic standard by the Boston
Board of Health has been decried and the subject of
scoffing, but the example of that city has since been fol-
lowed by other municipalities, until now nearly twenty
cities are conducting bacteriologic investigations of milk
supplies. This outcome is fortunate, for from multipli-
cation of work of this character great progress may be
expected.

The examination of samples procured frojji the tars

on arrival showed that 87.6 of samples takeiwjn 1905
conformed to the regulations of the Board of Health,
while in 1906 89.98 per cent, of samples reached this
standard. These results appear in Table 1.

Table 1.—Bacteriologic Examination or Milk Samples from

Contractors. Taken- from the Cars ox Arrival.

C Under 500,000 Above 500,000 Under 50 0C0 Under 100,000
£ Bacteria per Bacteria per Bacteria per Bacteria per
> c c. Per cent. c.c. Percent. c.c. Percent. c.c. Percent.

19 5 87 60 12.40 59.80 74.90
1906 89.98 10 02 62.33 72.67

In connection with the examination of milk from con-

tracting firms, the results obtained from the supplies of
the different concerns are of value.

Figure 1 presents graphically the comparative bacteri-
ologic standing of the firms for 1905 and 1906, and in
addition shows the percentage of infected milk (to which
subject reference will be made later) for: the same years.
With one exception (contractor B), each supply denotes
an increased percentage during 1906 over 1905 of sam-

ples complying with "the bacteriologic standard, and at
the same time a marked diminution in the quality of in-
fected specimens.

Bostonians are in a sense slaves to custom in the mat-
ter of delivery of milk. They expect their milk to be left
at their doors in time for breakfast surmounted with a

layer of -cream, and in order to satisfy this demand the
milk delivered in the morning is that of the bottling of
the day before. Thus the milk is a day older than when
it reached the city; and even when it is kept under con-

ditions unfavorable to bacterial growth, the latter con-
tinue to develop—the extent, of course, depending on

the surrounding conditions. It is of interest to trace
this milk bacteriologically as it is being delivered from
wagons, or is offered for sale from shops. These results
appear in Table 2.

These results, by comparison with those obtained by
the examination of samples from the cars, show the
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